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GENERAL 

..1 This section is intended to provide REA borrowers, consulting engineers, and other interested 
parties, with information on the operation of IMTS (improved Mobile Telephone System) and its 
)plication to telephone service. 

.,2 For detailed information, engineering considerations, cost, studies, tc., refer to REA TE & CM-9i;0, 
’’Use of Mobile and Fixed- Radiotelephone for Subscriber Service and for Operation and Maintenance,” 

MOBILE TELEPHONE SYSTEMS 

:.l Telephone service has been provided to subscribers in automobiles since the mid 1940* s. The 
first systems were manually operated much like the early land line systems that denended on an 
lerator tc make the connection and signal the called party. Manual mobile units do not have supervisory 
gnaling or dialing capability with the exception of the ”off-hook” signal, which is produced by 
ansmitting an unmodulated carrier. 

.2 Dial telephone service has been provided to subscribers in automobiles since the middle 1950*s. 

This made it possible for small telephone companies witl^out operators to provide mobile telephone 
rvice. 

.3 A problem with the early dial systems was the incoBpatibility caused by the different types of 
signaling used in the different types of systems. This was necessary to ghin experience with a 
riety of signaling methods; however, it was a deterrent to the development of a nationwide mobile 
lephone system. Another imdesirabie feature was the push-to-talk operation requirea of the mobile 
bscriber. 

IMTS PRINCIPLES OF OPERATION 

.1 IKCS 'ffers several outstanding features \diich include the following: 

.11 Fxall-duplex operation without using the push-to-talk button, 

.12 Better transmission resulting a new generation of radio 

telephone standards, 

.13 Practically no loss of time to the radio cl 
equipment does not acknowledge; hence, trnpi 

.14 Capability of expansion to multichannel op< 
handling ability through automatic channel 

.15 Two kinds of signaling, manual and IMTS, wl 
systems. This permits more roamers tc be { 

.16 A unique numibering system which conforms tc 
numbers regardless of where a mobile subsci 

.2 The feattires mentioned above are described n 

.21 Duplex transmission Inplles that either pax 
This was only half true in the early systeo 
bscriber, but the mobile subscriber could not be 
-talk basis. He could not hear the other party 
Lor to IMTS, offered duplex transmission when tt 

Lts afe duplex telephones like any land telephor 
Item. 
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in traffic handling as coiqpared with older type -systems having an equal maaiber of channels* The number 
of base radio chapels permitted at one location is determined by the nunsber of .mobile subscribers that 
will be served, A showing must be made to the ECC to jtistify the proposed nximber of chaumels from a 
traffic loading standpoint, 

4.2 Multichannel IMTS systems provide mobile-to-land, land- to -mobile 8 uid i!K>bile-to-iDobile calls with 
automatic channel access in each direction. Mobile-to -mobile calls are generally made using 

two channels and therefore require no special procedure by the subscribers. All calls in the Home and 
Roam Modes use full duplex operation. However, the equipment can be arranged to permit laobile-to-mDbile 
calls on only one channel as in single channel systems. This increases the traffic handling capability 
of the system when mobile -to -mobile calls are in progress, 

4.3 Although the concept of IMTS is centered around multichannel systems, there are many instances 
when a single -channel system must suffice* The advantage of channel -searching is lost in a 

single-channel IMPS system but tlJ conpatibility with other IMPS systems is maintained. The mobile 
units have full duplex transmission, except on revertive calls, and they identify themselves automatically. 

4.4 Since the roaming cai- ability of an IMPS mobile subscriber depends jn the nuniber of channels with 
which his mobile unit is equipped, it is important that ail IMPS mobile units be capable of 

operating on the maximum number of channels available in the frequency band of operation. There are 
eleven channels available in the I50 M! band. IMPS mobiles should be designed for eleven channel 
operation with the provision for adding channels as required.* This provides the mobile subscriber with 
full roaming capability. This is an REA specification. 

4.5 Mobile telephone service should be as nearly like land-line service as possible. Flat rate billing 
helps achieve this similarity. Use of the system is stimulated by flat-rate billing because 

subscribers are inclined to make more efficient use of their mobile telephone if they are not chargee 01. 
a message-unit basis; furthermore, it simplifies billing and record keeping. 

4.6 Operator assistance should be made available by some means to all types of foreign mobile units. 

The extent of service that a lODbile can get when roaming ir a foreign area is a function of the 

degree of compatibility which is categorized as ”A", *’B*’ or "C’‘ "A” is the minimum degree. It-provides 

for manxial completion of calls initiated by mobiles. "B** includes ”A” plus operator capability of calling 
mobiles. *’C” includes ”B’* plus the provision for full two-fway dial operation. 

4.7 The following controls and indications must appear at the operator’s switchboard position for her 
to have complete control of an IMTS system: 

4.71 a. IMTS outgoing Jack 

b. MPS outgoing Jack 

c. Incoming Jack 

d Incoming call lanp 

e. Channel busy lanp 

f. Idle channel lamp 

4.72 These functions can be provided at the positions of special or Mobile Service Operators (MSO) by 
interconnecting the switchboard anc control terminal using the required cable pairs and interface 

equipment. When the operators are located remote from the controj. terminal such as in another town, 
special means for accessing their services are required. 

U.73 The following types of operator access for non-compatib^t mobiles are presently available: 

4.731 The revert-to-operator method allows a foreign mobile to access a regular toll trunk to a 
regular operator when unmodulated 'arrier or inconpatible ‘‘off -hook signals are received at 

phe base station control terminal. This permits the mobile to all an operator but does not permit 
operator to call a mobile. This is compatibility "A” . The major drawback to this method is that the 
operator’s incoming call lanp is sometimes lighted by spurious radio signals. Since the operators that 
handle these calls are regular toll servict operators and not Mobile Service Operators, they cannot 
distinquish if an incoming call is from a mobile or land subscriber. Consequently, when an operator' 
lanp lights permanently or flashes often Jue to sp\irious radio signals, she may turn down the trunk 
thinking it is in trouble. Although this rnethod makes it possible to use regular toll trunks, the 
problems presented to the operators and their inability to place calls to a mobile make it undesirablt 

4.732 Another method of providing operator access to roaming mobiles employs a dedicated trunk tc ^ 
Mobile Service Operator who is trained to handle mobile calls. The trunk is dedicated in tne 

senae that it U used only for calls to or from mobile units. The trunk is permanently connected between 
the radio control terminal and the MSO switchboard position. It provides the requirements listed in 4 . 71 . 
The dedicated trunk makes it possible for a roaming mobile to p.ace and receive calls with the assistance 
of the Mobile Service Operator. This is compatibUity ”B”. The operator can signal IMTS or manual 
mobiles. Since the Mobile Service Operator is trained to handle mobile calls, she is able to interpret 
awri react promptly to spurious signals and other conditions peculiar to mobile telephone service. 
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5.42 When three or more IMTS transmlttera are Installed at the same location 
k products may develop ^ch cause the Idle mark signal to an^ » . . 

fat the monnent. For exan^le, suppose that three transmitters having frequencies fi fo" and fa 
Installed at the same location. At a partlcxaar time fl is tBm.iraH with\dle 
The intermodulation products of fl and fg can result l^a frequency^Q^rith idle It 

^ searching procedure. The sane problem nay arise whM other 
labile radio services are operating in the area. To overcome this problem the b^ statiortoa^ttPr-.. 

no m^^ation. This low level carrier provides a quieting signal to the mobile"re^vers and suppresses 
any inte^dulation signal that may appear at that frequency. This type of emission is designed FO 
and shot^ be requested in the application to the FCC for a eonstructiln permit when three of^rJ 
transmitters wiU be installed at the sane location. 


EQUIPMENT COSTS 


6.1 The follo¥ing is an approximation of IMTS eqialpsoent prices. 


6.11 Base station coicplete with 50-ICX) watt transmitter, receiver 
and duplexer for each channel; 

6.12 Control terminal- -eqxiipped with: 

a) One channel to serve 30 mobile numbers'^ 

b) Two channels to serve 60 mobile numbers* 

c) Three channels to serve 120 mobile numbers* 

d) Fo\ir cheumels to serve 24o mobile numbers* 

*This ia^aies that the stated quantity of mobile units 
may be cxistomer-dialed thro\igh the central office 
equipment and control terminal. There is no limit to 
the quantity of mobile units that can be served by a 
Mobile Service Operator. Furthermore, there is no 
limit to the quantity of mobile units that may initiate 
dialed calls insofar as the technical limitations of 
the control terminal are concerned. 


$2000 to $3000 

$6500 to $7500 
$10,000 to $15,000 
$19,000 
$26,000 


6.13 Mobile units con^ilete with choice of color telephone instrument 
and equipped for one to eleven channels as specified: 

6.14 Base station gain antenna with I50 feet of transmission line: 

6.15 Self-supporting tower, I50 feet, installed: 

6.16 Giayed tower, 150 feet, installed; 

6.2 When pricing a multichannel system, the cost of a base 
additional channel along with the cost of the applical 

6.3 The price of a mobile vinit equipped for one channel 
mobile units. The design is such that the cost o-^ ' 

;o $30 per channel. 


$1300 to $1600 
$350 to $500 
$3000 
$1500 


6.4 The annual cost including maintenance and depre* 
systems. REA TE & CM-218, "Plant Annual Cost Da 
lonth per mobile mit and $47.50 per month for the ba 
[2) radio base station, and (3) 150-foot tower and an 

6.4l The radio base station and mobile uinits are gei 
contract with the supplier. However, the IMTS 
ielephone conq)any personnel because it is similar to < 
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